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(57) Abstract: The invention relates to monitoring the 
objects of the electric power industry. The aim of the 
invention is to improve the operational reliability of a 
device used in the form of an autonomous element of a 
system for telemonitoring the state of aerial power 
lines. The inventive device comprises a body provided 
with means for fixing it to an electric power line, a 
power unit and a measuring and transmitting module 
arranged therein. The variants of said invention 
provide for the incorporation of a means for interfacing 
with a community cellular telephone channel and/or a 
receiver of signals of a global positioning system 
provided with an identifier of the location thereof in a 
three-dimensional co-ordinate system, into the 
measuring transmitting and module. Said measuring 
and transmitting module can be embodied in the form 
of a control unit, a unit for receiving and transforming 
signals of the state of wires, a unit for pre-treating 
received data, a unit for acquisition or storing data, and 
a communication and data transmission unit. In such 
an embodiment, the means for interfacing with the 
cellular telephone channel and with the receiver of 
signals of a global positioning system are incorporated 
into the communication and data transmission unit and 
into the unit for receiving and transforming signals of 
the state of the wires, respectively. 



[TIpoAOJDKeHHe Ha cncn. crpaHHue] 



(57) Pe$epaT: H306peTCHHe OTHOCHTCH K flHCXaHUHOHHOMy KOHTpOvlK) (MOHHTOpHHry) 06T>eKT0B 

3JieKTpo3HeprerHKM. 

3aaaMa H3o6peTeHHH - noBMCHTb HaaeacHOCTb (J)yHKUHOHHpoBaHHfl ycTpoficTBa KaK 

aBTOHOMHOrO 3JieMCHTa CHCTCMbl MOHMTOpHHra COCTOHHHfl npOBOAOB B03flyiUHOM J1HHHH 

3/ieKTponepenaH. 

YcTpoficTBo co^ep^KHT Kopnyc, cHa6xceHHbiH cpe^CTBOM Kperuiemw Ha npOBO^e jihhhh 
sjieicrponepenaHH, h pa3MemeHHbie b Kopnyce 6jiok riHTamui h H3MepnTejibHO-nepeflaiomHft 
MoayJib. BapwaHTbi H3o6pereHH5! npeaycMaTpHBaioT BBeaeHne b H3MepHrejibHO-nepeflaioiuHH 
MoziyJib cpeACTBa conpjDKeHHfl c KatianoM cotoboh Tejie<J)OHHH o6mero nojib30BaHH* m/hjih 
npHCMHHKa CHrHanoB r;io6aJibHofi chctcmm no3HUHOHHpOBaHHa c onpeaejiirrejieM ero nojioaceHHA 

b TpexMepHOH CHCTeMe KOOpAHHaT. 

M3MepHTejibHO-nepeflaioiUHM Mcxayjib mohcct 6biTb BbinonHeH b Bvme 6jioKa ynpaBJietuvi, 
6jioKa nojiyneHHH h npeo6pa30BaHH4 CHrHanoB cocToamw npoBoaa, 6jiOKa npeflBapirreJibHOH 
o6pa6oTKH noJiyneHHofi HH$opMamiH, HaKonneHiw hjih xpaHCHRfl aaHHbix, 6jioica cbjhh h 
nepeAaMH aaHHbix. B 3TOM cjiynae cpeacrBO conpraceHH* c KaHajioM coTOBofi Tejie4)OHHM m 
npHeMHHK CHrHajioB nio6ajibHOH CHcreMbi no3HUHOHHpOBaHJw bxoaot b cocraB 6iioKa CB5I3H h 
nepeAaMH aaHHbix h 6jiOKa noJiyneHiw h npeo6pa30BaHH5i CHrHajioB coctohhhs npoBoaa 

COOTBeTCTBeHHO. 
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YCTPOHCTBO flJIJI ^HCTAHBgHOHHOrO KOHTPOJIH COCTOHHHH 
HPOBOAA B03AyniHOB[ JIHHHH 3JBEKTP0IIEPEAAHH (BAPHAHTH) 

OSjiaCTb TeXHHKH 

H306peTeHHe OTHOCPiTOT K OTCTaHimOHHOMy KOHTpOJIK) (MOHHTOpHHTy) 

o6i>eKTOB 3JieKTpo3HeprerHKH h npeAHa3HaHeHO jjjix nojiyneHHa AaHHBix o co- 
ctokhhh npoBOfla bbicokobojibthoh B03AymHOH jihhhh aneicrponepeAaHH 
(BJI) h hx nepeAanH Ha nymcr c6opa HH<j)opMaipni (HanpHMep, «Hcnerqep- 
CKHH nyHKT). K HHCJiy KOHTp o jiHpy cmbix napaMeTpoB coctohhhh npoBOfla BJI, 
b ^acTHocra, othocotca ero TeMneparypa, tok, TJDicemie (MexaHHHecKa# Ha- 
Fpy3Ka Ha pasp&m), a TaioKe CTannecKHe h AHHaMHHecKHe napaMerpBi iiojio- 
SKemra npoBOAa b npocTpaHCTBe: MHHHManobHoe paccroHHHC (ra6apHT) ao 
3eMJiH, napaMerpBi KOJie6amiH npoBOAa npH CBHHre (pacKa^mBamie noA AeH- 
CTBHeM Bexpa) hjih hjuickc (aBTOKOJie6aHHH y B03HHKaion]jie noA AencTBHeM 
paBHOMepHoro BeTpa Ha npOBOA c hcchmmctphhhbim ronojieAHBiM 

OTJI03K6HH6M) . 

Pe3yjn>Tan>i MOHKTOpHHra Moryr 6bitb Hcnojn>30BaHBi pjm- ynpaBJiemia 
pe^cHMaMH BJI c n,em>K) o6ecneHemra HaAe^cHofi pa6oTBi BJI npH MaKCHMairb- 
hom Hcnojn>30BaHHH ee Harpy30HHOH cnoco6Hocra. 

UpeAniecTByionmH ypoBem> xexmiKH 

H3BecxHO ycrpOHCTBO [1], pa3MemaeMoe Ha npoBOAe BJI, Ko-ropoe co- 
Aep^cwT AaTTOK TeMneparypBi h 3anoMHHaioio;ee ycTpOHCTBO, no3BonHK>mHe 
H3MepHT& TeMnepaTypy npoBOAa BJI h xparorrb H3MepeHHbie 3HaneHiM ao hx 
CHHTSiBaHH5i b cTarpioHapHBix ycjiOBHKx c iiomoiubio nepcoHajitHoro KOMIIB- 
K)Tepa. HeAOcraxKH ycrpoHCTBa [1] - Heo6xoAHMOCTB cBwrram ero c BJI juix 
CHHTbiBaHHW peayjiBTaTOB H3MepeHHH, orpaHHHeHHBifi- Ha6op H3Mep#eMbix 
napaMerpOB. 

H3BecTHO nepeHOCHoe ycrpo&CTBO [2], npeACTaBJwionj;ee co6oh jia3ep- 

HBIH AaJlBHOMep, n03BOJIHiOHPiH H33ViepHTB paCCTOHHHC MOKAy JTpOBOAOM BJI 
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h noBepxHocTbio 3eMJiH b 3aAaHHOH TOHKe (ra6apHT npoBOAa ao 3eMjm). He- 
AOCTanai ycrpoHCTBa [2] - Heo6xoAHMOCT& y^acra* oneparopa, BBinojiEuno- 
mero h (^inccHpyiomero H3Mepemra b oipaHHqeran>iH- Ha6op h3mcphcmbix 
napaMexpoB. 

H3BecTHO ycrpOHCTBO [3], npeacraBJiHiomee co6ofi craijHOHapHyio chc- 
TeMy, coAep^camyio ycraHaBjiHBaeMBiH b6jeh3h nponera- BJI- jiasepHBiH- H3Me- 
pirrejiB, peracTpHpyromjm craTirqecKHe h AHHaMiraecKHe napaMerpti cocto^- 

HHfl npOBO^a, B TOM HHCJie IipH B03HHKHOBCHHH TaKHX HBJieHHH, KBK CBHHT H 

iuracica. 3to ycrpoHCTBa HBJwercH, no cymecTBy, MOAH^HKaupaeH na3epHoro 
Aajn>HOMepa [2], no3BOJiHK>mefi KompojrapoBaTL npon;eccBi flmiaMOTecKoro 
noBeAeraiH npOBOAa. K <mcjiy HeAOCTancoB ycrpoHCTBa othochtch ero rpo- 

MOaAKOCTb, Heo6xOAHMOCTB nOCTOHHHOH HaCTpOHKH H oGcjiy^KHBaHHff. 

06mHM HeAOCTaTKOM yCTpOHCTB [1,2,3] JffiJIHeTC* OTCyTCTBH6 CpeACTB 

nepeAa^H aaHHHX o pe3yjn>TaTax H3MepeHHa napaMexpoB npoBOAOB Ha nyHKT 
c6opa HH(J>opMaiflaH h, cneAOBareJiBHO, HeB03MO5KH0CTB ocyiAecTBjiemtfl mo- 

HHTOpHHTa COCTOJfflEW ITpOBOAOB BJI B pe^KHMe peaJIBHOrO BpCMCHH. 

H3BecTHBi ycnpoHCTBa [4] h [5]. KompojiH napaivieTpoB npoBOAa BJI, 
oOjiaAaionuie cpeACTBaMH nepeAann AaHHBix jjjik o cyme ctb jichhh mohhto- 
pHHra b pe»HMe peantHoro BpeMeHH. 

YcTpoHCTBO [4] ycraHaBjraBaerc^ Ha onope BJI h npeACTaBJineT co6oh 
Aa-raiK TMeHM npOBOAa (MexaHiraecKOH Harpy3KH, nepeAaBaeMOH Ha hoa- 
BecHofi H30JMTOp)j CHa6^ceHHBifi cpeACTBaMH npeABapErrejiBHOH o6pa6onoi s 
xpaHemaw h paAHonepeAa^m AaHHBix o pe3yin>TaTax H3MepeHHH, ^to ho3bojm- 
eT ocymecTBJMTB MOHHTOpHHT TH»eHHH npoBOAOB BJI b peanBHOM Macnrra6e 

BpeMeHH. HCXOA^ H3- H3MepeHHOH- yCTpOHCTBOM- [4] BejTHHHHbl TH>KeHHH- 

Moryr 6bitb paccHHTaHBi Apyrne napaMeTpti cocToamra npOBOAa. 

HeAOCTancoM ycnpoHCTBa [4] HBJiaeTca hcoSxoahmoctb co3AaH*ra h 

3KCmiyaTaiJHH CneiJJiaJIH3HpOBaHHOH- TeXHOJTOFH^eCKOH CHCTeMBI paAHOCBH3H, 

a Taieace HeBbicoKaa AOCTOBepHOCTB h tohhoctb nojiy^aeMHX AaHHBix. 



WO 2004/040239 




CT/RU2003/000460 



3 



Ilocjiejmee CBa3aH0 c tcm, hto coctohhhc npOBOAa onpeACJwerc* He b pe- 
3ym>TaTe npjiMBix h HenocpeflCTBeHHbix H3MepemiH TaKHX napaMeTpOB, icax 
TeMnepaxypa h nojioacemie npOBOAa* a b pe3yjn>TaTe aHanH3a kocbchhbix npH- 
3HaKOB. Taic, TeMnepanrypa npOBOAa onpeACJraeTca kocbchhbim o6pa30M b pe- 
3yjn>TaTe pac^eroB c HcnojiB30BaHHeM Aamn>ix o bcjihhhhc thdkchim npoBoaa, 
TeMnepaiype OKpy^caiomeH cpeA&i, CKopocra BeTpa h tokoboh Harpy3Ke npo- 
BOfla b MOMeirr H3MepeHH)i. nojio>KeHHe npOBo^a h ero ra6apHT ao 3e&uiH 
Taicace- Moryr 6bitb^ onpe^ejieHBi tojibko kocbchhbim- o6pa30M - c- HcnojiB30Ba- 
HaeM AaHHLix o nojiOMceHHH npOBOAa npH pacnerHMX ycjiOBHax, <J)opMyji h 
saBHCHMOcreH, xapaKrepH3yiomHX cbjtcb bgjihhhhbi KompojiHpyeMoro THHce- 
mw npOBOAa co crpenoii npOBeca. 

Bi>i6paHHoe b Ka^ecrae npoTorana ycnpoHCTBO jsjui AHCTamiHOHHoro 
KOHrpojM coctohhjm npoBOAa B03AyniHOfi jihhhh 3JieKTponepeAa*iH [5] co- 
Aep^cHT Kopnyo,- CHa6^ceHm>ra- cpeAdBOM Kpenjiemra- Ha npoBOA^ jihhhh 3JieK- 
TponepeAaqn, h pa3MemeHm>ie b Kopnyce 6jiok mrraHHH h hsmcphtcjtbho- 
nepeAaiomHH MO/jyjib. B cocraB H3MepOTejiBHO-nepeAaioiijero MOjjynx ycr- 
poHCTBa [5] bxoaht 6jiok ynpaBJiemiH, 6jiok nojiyqemDi h npeo6pa30BaHHH 
CHTHajiOB coctohhhh npoBOAa, 6jiok cb*3h h nepeaara AaHHBix. Dpn 3tom 
bbixoa 6jiOKa nojiynemra h npeo6pa30BaHHH CHraajioB coctohhhh npoBOAa 
noAKJUoneH K bxo^ (xnoica • cbh3h- k- nep CAaHH- AaHHBix, 

ycTpoHCTBO-npOTOTHn KpenHTC* Ha npoBOAe BJI, paSoTaeT KaK aBTO- 

HOMHBIH SJTeMeHT CHCTCMBI MOHHTOpHHTa COCTOHTOW npOBOAOB BJI B pe>KHMe 

peajn>Horo bpcmchu, o6ecne*iHBafl nepeAany AaHHBix no KaHanaM cneimajni- 

3HpOBaHHOH CHCTCMBI TeXHOJIOriMeCKOH HH^OpMElIXHH (C03AaTB TaKyEO CHCTe- 

My b [5] npeAJiaraerc* Ha npHHi^anax BHCOKoqacroTHoS cb:h3H no npOBOAaM 

BJI C nOMOmBK) BBICOKOBOJIBTHLIX MOAyJiefi ITpHCOeAHHeHEW [6]). 

HeAOCTaTOK npOTOTHna - pjiz ero (JjyHKUHOHHpOBaHHK b cncreMe mo- 
HHTOpHHra TpeGyeTCH AonoJiHHTejiBHO co3AasaTB h 3KcnjiyaTHpOBaTB cneuna- 
jiH3HpoBaHHBie (TexHonoriraecKHe) cpeACTBa. 
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3tot HeflocraTOK o6ycjioBjieH cjie/iyronj^. ycrpoficTsy, pa3MemaeMO- 
My Ha npoBOfle BJI b KaqeciBe aBTOHOMHoro H3Mepnrejn>Horo ajieMeirra chc- 
TeMBi- MOHHToprnffay jiflfL BBraojraeHH^- (fcyma&m- H3Mepeun^ napaM erpoB no- 
jiOKemra npoBOAa h/hjih c^ymcajm cb5gh c nymcTOM c6opa H3MepHrenBHOH 
HH(^opManHH Heo6xo«HMbi BHemHHe cpeacTBa. JJjw nporOTima b KanecTBe 

TaKHX- CpeAGTB Heo6xO£HMO BBOAHTB B- CHCTeMy MOHHTOpHHFa AOHOJIHHTeJIB- 

Hoe cnennariH3HpOBaHHoe oGopyzjOBaHHC (HanpHMep, Jia3epHBifi ^anBHOMep 
[2], [3] h/hjih CHCTeMy B^-cbsbh cootbctctbchho), onca3Bi hjih nepepBiBBi b 

pa60T& KOTOpOFQ CHHDKaiOT Hatf&KHOCTI* KHK CHCTCMBI MOHHTOpHHFa B IjeJIOM, 

TaK h ee aBTOHOMHoro H3MepHTejn>Horo sjieMema. 

PacKpMTHe H3o6pereHHH 
3a#aqa H3o6peTeHHH - hckjuohhtb Heo6xo#HMOCTB co3Aainra h 3kc- 
njiyaTamm cnen^ajm3HpoBaHm>ix TexHOJionraecKHx cpeACTB jjjix H3MepeHHa 
napaMerpoB nojio^Keima npoBOfla h/hjih wra cb*3h c nymcroM c6opa H3MepH- 

TeJBbHOH HH^OpMaBCHH- H y TCM CaMBIM, HOBBICHTB Hafl&KHOCTB C^yHKDJiOHHpO- 

BaHHa ycnpoHCTBa Kaie aBTOHOMHoro ajieMeirra chctcmbi MOHHTOpHHra co- 

CTOHHHH npOBOAOB BJI, 

npezuvferoM- H3o6peTeBH#- (nepBHii- BapnaHr) otjihctc^- ycrpoMcTBO ajm- 
AHcraHiijiOHHoro kohtpojih coctoahhh npoBOAa B03flymHOH jihhhh 3Jieicrpo- 
nepcaaqua, coaepaeamee Kopnyc, cHa6aceHHBift cpeaciBOM KpeiuiemDi Ha npo- 
BO#e jihhhh 3Jieicrponepe < naHH v h- pa3MemeHHBie b Kopnyce 6jiok miTaHHH h 
H3MepHTejiBHO-nepeAaK)iqHH MoayjiB, no3BOJi*K}njHH nojiysaTB CHraanBi co- 
ctojihhh npoBOAa, npeo6pa30BBreaTB hx b ujacfrpoBBie AaHHBie h nepeaaBaxB no 
KaHany cotoboh Tene(J)OHHH o6mero nojn>30BaHHa, 

npe^MeroM H3o6peTemra (btopoh BapHairr) TaKHce hbjmctch ycrpoficT- 

BO AJM AHCTaHUHOHHOrO KOHTpOJM COCTO^HH* HpOBOfla B03flymH0H JIHHHH 

sjieioponepeAaHH, coflepaeamee Kopnyc, CHa6«eHHBiH cpe#CTBOM KpeiuieroiH 
Ha npoBOAe jihhhh aneioponepeAaHH, h pa3MemeHHBie b Kopnyce 6jiok nirra- 

HHH H H3MepHTeJlBHO-nepeAaK)mjiH MOflyJIB, n03B0JMroiIJHH npHHHMaTB cht- 
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H3JIH rjio6arn>HOH chctcmbi no3HimoHHpoBamia, onpeflejmrb no hhm nono- 
^cemie MOflyjM b TpexMepHOH cncreMe KOopaHHar h nepeaaBaTB nojiyqeHHBie 
^aHHBie o Koop < zmHaxax Ha nymcr c6opaH3MepHTejn>HOfi HH^opMaipm. 

COBOKyifflOCTB IIpH3HaKOB KZDKflOrO H3 yKa3aHHBTX BapHaHTOB H3o6pe- 

TeHHfl no3BOJiaer noBBiCHTB HaaeacHocTB c^yHKUHOHHpoBaHiw ycTpoficTBa KaK 
asTOHOivGaoFO 3JieMeBPra-CHcreMBi MOHirropHHFa- cocto^hhh- nposoflOB BJL 

IlepBHH BapnaHT H3o6peTemra HMeerr pa3BHTHe, cocroamee b tom, hto 
H3MepHTejiBHO-nepeflaK>iii,HH MoayjiB coflep^oar 6jiok ynpaBjierora, 6jiok no- 
jiyneHiDi- h npeo6pa30BaHHa CHPHajio& coctohhilh- npoBoaa v 6jiok npejou&apH- 
TejiBHoS o6pa6oTKH nojiyneHHOH imc^opManHH, HaKoiuieHH^ h xpaHemifl ash- 
hbix, 6jiok cbh3h h nepeAaHH #aHHBix no KaHany cotoboh Tejie^omm o6mero 
nojn>30BaBHa v npn 3tom Sjiok npe^apHTejiBHOH o6pa6oTKH noJiyneHHon hh- 
4>opMannn, HaKomieHHH h xpaHenna AaHHBix noAKjno^gH k Bxoay 6jioica cbh- 
3h h nepeaanH AamiBix no KaHajiy cotoboh Tejie<^OHBua oGmero nojiB30BaHH5i 
h k bbixo^ 6;iOKa nojiyneHHH h npeo6pa30BaHHH cnFHajioR coCToamia npOBOfla* 

JSpyroQ pa3BHTHC nepBoro BapHama peajm3au(HH H3o6peTeHira coctoht 
b tom, wto H3MepnTejiBHO-nepeaaK)niHH MO#yjn> BBmojraeH c bo3mo2choctbio 
npneMa CHraajioB rao6ajn>HOH chctcmm no3HimoHHpoBaHHH h nojiy^emw no 

HHM AaHHBIX O nOJK»KeHHH npOBOfla B TpCXMCpHOH CHCTeMe KOOpAHHaT. 

3to no3BOJiaex ocymecTBHTB MomrropHHr cranraecKHx h j^msMWie- 
ckhx napaMeTpoB nojiomemui nposofla,- coxpaHHR HaAearaocrB aBTOHOMHOFO 

(J)yHKHHOHHpOBaHIM yCTpOHCTBa. 

Bxopon BapnaHT H3o6pereHH* HMeex pa3BHTne, cocToaiijee b tom, ^to 
H3MepHTejn>HO-nepeAaiorD[HH MoayjiB coaepacHT 6jiok ynpaBneK&a, 6jiok no- 
nyqeHHH h npeo6pa30Bainra cnraajiOB cocto^hhh npOBO/ja, CHa6aceHHBift no,u- 
KjnoHeHHBiM k ero BBixoay npHCMHHKOM cnraajiOB rjio6ajn>HOH chctcmbi no- 
3HHHOHHpoBaKHH 5 6jiok npeflBapnrejiBHOH o6pa6oTECH nojiy^eHHOH HHcfropMa- 
mm, HaKonjieHHH h xpaHeraiH AaHHBix, 6jiok cb*3h h nepeAa*iH #aHHBix, npn 
3tom 6jiok npeABapHrejiBHOH o6pa6oTKH nojiyneHHOH HH^opMau,™, Haicon- 
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neHHH h xpaHeHHH aaHHLix noAKjnoneH k bbixoay 6noKa nojiyqemM h rrpeo6- 
pa30Bamra chth3jiob cocToamra npoBOfla h k BxoAy 6jioKa cbsbh h nepeAa^H 

AaHHBIXv 

Btopoh BapHairr peajiH3annH H3o6pereHna HMeer Apyroe pa3BHTHC co- 
croHmee^ ^ tom, hto H3Mepm , enBHO-nepeAaK>ii|HH. moayjib- BBmojmeH- o bo3- 
mo^choctbk) nepeAaTO a^hhbix no KaHaoy cotoboh Tene^oHHH o6mero iiojib- 

30BaHKUL 

3T0 n03BOJWeT AOHOJIHHTeJIBHO nOBBICHTB HaA&KHOCTB aBTOHOMHOrO 
c|)yHKII#OHHpOBaHHH yCTpOHCTBa nO BTOpOMy BapHaHTy H306peTeHH5L 

06a Bapnaera H3o6pereHHa-BQsieiOT AonojiHHTejiBHBie pasBHTH*, co- 
CTOHnpie b tom, hto: 

• 6jiok nojiy^eHHa h npeo6pa30BaHHfl cnraajiOB cocTaamM npOBoaa coaep- 
>kht AarraK- napaMerpoR TOKa b npoBOAe; 

• 6jiok nojryqeHHH h npeo6pa30BaHH# curaajioB coctohhhh nposoAa coAep- 
echt AaTqmc TeivraepaTypBi npOBOAa, kotopbih mo^cct 6bitb BCTpoeH b 
cpeACTBO KpeiuieHH^- Kopnyca Ha nposoAe immm- ajieicrponepeAaHH; 

• 6jiok cbh3h h nepeAa^m AaHHBix CHa6aceH cpeACTBaMH npneMa curHajiOB 
3anpoca mi<j)opMamm, ycTaHOBOHHBix hjh^pobbix AaHHBix h cpeACTBaMH 
3amHTSi ox HecaHiaxHOHHpoBaHHOFO Aocryna. 

3to no3BOJMeT o6ecneHHBaxb b nacTHBix cjiyqaax peajin3arpjH ycTpoft- 
CTBa ipe6yeMBie Ha6opw KOHTpomipyeMBix napaMerpOB cocTOimiia npOBOAa H 

(J)yHKIj[HOHajn>HBEX- B03MOmiOCTeH yCTpOHCTBa. 

06a BapHaHTa H3o6peremifl hmciot Apyrae pa3BHnra, cocro^nae b 
tom, hto 6jiok nHTamia BBinomieH b bhac aKKyMyjwTopa, kotopbih MomeT 
6bitb CHa6»cgH- cpeACTBOM noA3ap#AKH ox toke- jdshmji aneicrponepeAaHH- 
H/rara ot AonojimrrejiBHO bbga^hhoh cojiHenHofi 6arapeH. 

3T0 n03B0JWCT AOnOJIHHTCJIBHO IIOBBICHTB HaA&KHOCTB aBTOHOMHOH 

paSoTBi ycTpoHCTBa, 
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Kpancoe oimcaHHe $myp HepTe«eft 



3>ht. 1 HJUnocTpHpyer c^yHKUHOHarrbHyio 6jiOK-cxeMy ycrpoHCTBa c 
yqeroM ero pa3Birraji; Ha 4>nr. 2. noKa3aH o6nifm Bim ycrpoHCTBa, ycrraHOB- 
jiemioro na npoBO^e BJL 

JlyHiniiii Bapnamr ocymecrBJiemra H3o6pereHira 
Ha (j)nr. 1 noKa3aHBi: 

1 - 6jiok mrraHBUi, 

2 - 6jiok ynpaBJiemra, 

3 - 6jiok naity^eHiM h npeo6pa30BaHHH CHraanoB coctohhhh npoBo^a BJI, 

4 - 6jiok npeABapirrejiBHog o6pa6on<n nojiyqemiOH mi^opMaiijni, Haicon- 
neHHH h xpaneHHa AaHHBix, 

5 - 6jiok cb#3h h nepe^a^H rbhhmx, 

6 - npOBOA BJI. 

Bjiok 1 MoaceT 6bin> BBinojmeH b BH#e aiocyMyjiaTOpa h cHa6^ceH cpeA- 
CTBaMH noA3ap^ajcH ot TOKa b npoBO^e jihhhh h/hjih ot cojmeHHOH 6arapeH, 
KOTopan b 3tom cjiyqae bxoaht b cocraB ycTpoficTBa (Ha (fwar.l He noKa3aHa). 

Bjiok 2 ynpasjMer paSoToii Gjiokob 3, 4 h 5 h ycrrpoiiCTBa b ctenoM. 

B cocrraB 6noKa 3 bxoast: 

7 - AaTqmc napaMerpOB TOKa b npoBoae 6, 

8 - -#aTHHK TejvtnepaTypM npoBo/ia 6, 

9 - npHCMHHK cHTHajiOB rjio6ajn>HOH cHCTeMBi no3HimoHHpOBaHHH GPS c on- 
peflejnrrejieM ero nojioacemra b TpexMepHofi CHcreMe KOopAHHar (GPS npH- 

eMHHK). 

Ha 4>ht.2 noKa3am>i: 

10 - Kopnyc ycTpoficTBa, 

1 1 - cpe^cTBa KpenjieHHa Kopnyca 10 Ha liposome 6, 

12 m 13 - aHTeHHBi 6jiOKa 5 h npneMmnea 9, 

a TaioKe npOBOA 6 h AaTraK 8, BCTpoeHHBifi b cpeACTBO 1 1 faar*WK 7 Ha $ht.2 
ne noKa3aH 5 a AaiHmc 8 coctoht H3 flpyx nacTefi). 
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EjIOK 4 CBH3&H C BHXOflOM 6jIOKa 3 H BXOflOM 6jIOKa 5 H BMIIOJ1HHCT 

^ymanHH npeABapurejibHOH o6pa6oTKH noJiy^emioH HH^opMaujm, HaKoiuie- 

HIM H XpaHeHHH AaHHHX. 

Ejiok 5 o6ecneHHBaer cb*3b h nepe^any #aHHBix Ha nymcr c6opa 

H3MepHTeJIBHOH HH^OpMacgHH. 

Bjiokh 2,4h5 Moryr 6bitb BBmojraeHBi na 6a3e MHKponpou;eccopHoii 
TexHHKH c nporpaMMHBiM ynpaBJieHHeM h kohctpykthbho oSbc/ihhchbi c 
6jiokom 3 b QffHHMH H3MepHTejiBHonepe^aioH|HH Mojxynh 14. 

Cpe^cTBo 15 conpa^cemui c KaHanoM cotoboh Tejie(j)OHHH o6mero 
nojH>30BaHHH, KOTOpBiM CHa6aceH MOjxyjiB 14, noKa3aHo Ha 4>ht. 1 b cocraBe 
6noKa 5. Ejiok 5 Mo^cer 6bitb CHa6aceH tsjokq cpeacTBaMH npneivia cmuajioB 
3anpoca HH^opMaipm, ycraHOBOHHBix m^pOBBix a^hhbix h 3amHTbi ot He- 
cania^HOHHpoBaHHoro Aocryna, KOTopBie Ha 4>ht. 1 He noKa3aHBi. 

AaTHMK 7 (^yHKHHOHHpyeT KaK TpaHC^OpMaTOp TOKa H KOHCTpyKTHBHO 

MOHceT 6bitb BBmojmeH, HanpnMep 5 no rany tokoblix KjienjeS. 

JlsrpmK 8 MoaceT 6btcb BbinojiHeH Ha ocHOBe oahoh hjih AByx TepMonap, 
BCTpoeHHBix (cm. $Hr.2) b cpeACTBa 1 1 KperuiemM Kopnyca 10 Ha npoBo^e 6. 

IIpHeMHHK 9, kotopbim cHa6neeH MO.ayjTB 14, noica3aH Ha (\mr. 1 b co- 
CTaBe 6jioKa 3. npneMHHK 9 MoaceT 6htb BBinojmeH Ha 6a3e cepHHHO BBinyo 
KaeMOH MHKpOCXeMBI GPS npH6MHHKa. 

AHreHHM 12 h 13 noAcoeOTKeHBi k GjiOKy 5 h npaeMHHKy 9 cooTBercr- 
seHHO h o6ecne^DHBaK>T hx pa6oTy, 

YcTpoHCTBO ycTaHaBjiHBaeTca HenocpeacTBeHHO Ha npoBOAe BJI b oa- 
hom H3 npojieros jihhhh - npeAno*mrrejn>HO b cepeAHHe rrpojieTa hjih b TOHKe 
MaKCHMaji&Horo npoBeca npOBOAa h pa6oxaer cjieAyronpiM o6pa30M. 

C noMOinbio AaTqmca 8 6jiok 3 nojiy^aeT aHajioroBbiH ajieicrpHqecKHH 
CHraajr, cooTBeTCTByBDEOjiH TeMnepaiype npoBOAa 6, npeo6pa3yeT ero b im4>- 
pOBBie AaHHBie h nepeAaer hx b 6jiok 4, r#e ohh xpairaTCfl, HaKaiuiHBaioTCH h 
npeABaptrrejiBHo o6pa6aTBiBaioTCK. 
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C noMom&io AaT^nnca 7 6jiok 3 nojiynaer aHajioroBBifi sjicktphhcckhh 
CHraan, cooTBeTCTByiomHH Toiey b jihhhh (h HecymHH HH^opMautmo o bcjih- 
^nme TOKa, nacroTe, 4>a3e h t.h.), npeo6pa3yeT ero b BCHC^poBue aaHHBie h ne- 
pefla&r hx b 6jiok 4, rjjfi ohh xpajraTca, HaKamiHBaiOTCfl h npe/jBapHTejiBHO 
o6pa6aTBiBaioTCfl. 

C noMombio npHeMHmca 9 6jiok 3 nonyqaeT CHraajibi co cnyrHHKOB 
nio6ajibHOH cklctcmbi no3rai#OKHpoBaHHs: GPS [7]. IIpHeMHHK 9 CHa6^ceH 
aHajm3aTopOM CHraajioB chctcmm GPS, KoropBfH no hx oTHOCHTejiBHBiM 3a- 
jxepyKj&M onpeAejMeT (npH6jiH3HTejn>Ho oahh pa3 b MHKpoceicyHjay) nojioace- 
Hue npHeMHHKa b TpexMepHofi chctcmc Koop^HHar. ^aHHBie o KOoptfHHarax 
npHeMHmca 9 (h,, cjieAOBaxejiBHO, npoBO,n;a 6) H3 Sjioica 3 nociynaioT b 6jiok 4, 
rae ohh T3K >Ke, KaK h aaHHBie o apyrax napaMerpax, xpaHOTca, HaKaiuiHBa- 
lore* h npeABapHTenBHO o6pa6arBiBaiOTCfl. npH 3tom o6ecneHHBaeTca onpe- 
AeneHHoe noBBnneHHe pa3pemaioinefl chocoGhocth npHeMHHKa, no3Bon«o- 
njee H3MepOTB othochtcjibho He6ojn>mne nepeMenjemra npoBOfla BJI c iiomo- 
wz>K> chctcmbj GPS, nepBOHa«jajiBHO npeAHa3HawHHoii ajw onpeAejiemra Me- 

CTOnOJI05KeHHH M06HJEE>HBIX 06-beKTOB. TaKOH 34>(J)eKT CBH3aH C TeM, HTO AO 
B03HHKHOBCHHH HHTeHCHBHBIX KOJie6aHHH npOBOAa HpH6MHHK CHTHSJIOB GPS 

AJiHTejn»Hoe BpeMH npHHHMaeT hx,. HaxoAacB npaicraqecKH b CTaijHOHapHOM 

COCT05IHHH. 

H3 6jiOKa 4 AaHHBie nociynaiOT b Sjiok 5, kotopbih o6ecneHHBaer nepe- 
Aany Ha nynKr c6opa HH<j)OpMaiiHH o cocToamoi (reMiiepaType, xoice h npo- 

CTpaHCTBCHHOM HOJIOaceHHH) HpOBOfla. 

B Tex cjiyqaax peajiH3aimH H3o6peTemra, KOrm MO^yjiB 14 CHa6>KeH 
cpeflCTBOM 15 (MoaeMOM). nepe^a^a AaHHBix ocy^ecxBjraeTca no KaHanaM co- 
toboh Tejie^oHHH, npeAocraBjraeMBiM b o6mee nojiB30BaHne. nepe^ana am- 
hbix MO^cer ocy^ecTBjMTbc^ nepHOAnqecKH c HurepBajiOM, HanpHMep, 15 
MHHyT, hh6o no 3anpocy H3 nyHicra cBopa h o6pa6oTKH HH^opMaimn. B no- 
cjie^HeM cjiyqae 6jiok 5 AOJraeH 6bitb CHa6aceH cpeACTBaMH npnejvia cHTHanoB 
3anpoca HHc^opMauHH h MO^cex 6bitb CB*3aH c 6jiokom 2 uenBio 16, hhhuhh- 
pyiomen pa6oTy ycTpoftCTBa, 
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Ha nymcre c6opa h o6pa6oTKH HH<J)opMauHH npneM AaHHBix h nepeaana 
CHTHanoB ynpaBJieraifl (3anpocoB Ha nepe^any h ycTaHOBOHH&ix AaHHLix) 
ocymecTBJMeTCH, HanpuMep, c Hcnojn>30BaHHeM nepcoHajn>Horo KOMiiBiOTepa, 

COIIp5DKeHHe KOTOporO C KaHajIOM CB£3H MO»eT OCymeCTBJMTBCH nepe3 o6bih- 

Hyio Tejie^oHHyio jihhhio c homoiu^k) craHAapTHoro MOfleMa. 

TIpeffjiaraeMoe ycTpoHcrao Hcnojn»3yeT eqbccthbic cpeAcraa o6mero 
nojn>30BaHHH. (cHraajiBi CHcreMBi GPS h Tejie<J)OHHBie KaHanBi cotoboh cbjbh) 
jvul pemeinra cneuji(|)EraecKOH 3a#aHH Kompojra napaMeTpoB coctohhhh npo- 
Bo^a bbicokobojibthoh jihhhh ajieKiponepeaanH. 

IIpH 3tom coTOBaa CBH3B Hcnojn>3ycTCR He no ee IipHMOMy Ha3HaHeHHK) 
(Tejie4»OHH3aipM mo6hjibhbix aSoHenroB), a jyix oSecneneHHa TexHOJiorirae- 

CKOH Tejie^OHHOH CBH3H C oStCKTOM^ HaXO/J^EOJIMCa ILOR BBICOKHM HanpJDKe- 

mieM. TexmraecKHBL pe3yjiBTai\OT irpHMeHeHH^ cotoboh cb5oh b H3o6peTeHHH 
- HCKJEonaeTca hcoSxoahmoctb co3#aBaTB h 3KCiuiy ainp ob an> KaK cpeAcraa 
BBICOKOBOJIBTHOH pa3BH3KH ? T3K h cneiipajiH3HpoBaHHyK) TexHOJioranecKyio 

CHCTeNty CB50H. IIpH 3TOM IIOBBHIiaeTCfl Ha£e>KHOCTB aBTOHOMHOH paSOTBI 

ycTpoftcTBa, t. k. (J)yHKEpHOHHpoBaHHe Tejie^oHHOH cera cbjoh o6mero nojn>- 
30BaHHH (BKjnoHaa coTOsyio Tejie$OHHK>), KaK npaBmio, coxpaHaeToi npn ot- 
Ka3ax hjih nepepBiBax b pa6oTe otacjibhbix jihhhh, bbicokobojibthbix noA- 
cTaHUHH, 3JieKTpocraHiiHH h Aaace 3HeprocHCTeM. 

BaacHO otmcthtb, hto H3BecrHoe, HanpHMep H3 [8], npHMeHemie mo- 
6hjibhoh Tejie^OHHOH CB53H b CHcreMe yAajiemioro KOHTpOJM pa6oTLi 3neK- 
Tpo6biTOBLix npH6opoB He npeAycMarpHBaeT nepe^any AaHHBix HenocpeACT- 
BeHHO ot 3JieMeHTOB (AaTHmcoB), ycTaHOBJieHHBix Ha TOKOBeAymqax h tcm 60- 
jiee Ha bbicokobojibthbix nacrax oGopyAOBaHHff, h cjieAOBareji&HO He conpo- 
BoacAaercs nojiynemieM yKa3aHHoro BBime TexHHHecKoro pe3yjn>Tara. B [8] 
pemaeTCH Apyraa 3aaena h AocraraeTCJi Apyroft TexmraecKHH pe3yjiBTaT 
(bo3mo«hoctb Hcnojn>30BaHHH roTOBoro h y^ce HMeionjeroca y nojn>30BaTejra 
cpe#CTBa - Mo6HJiBHoro Tene^OHa b KanecTBe yAaji^HHoro TepMHHana CHcre- 
mbi), ocHOBaHHBift Ha TaKOM CBoftcTBe mo6hjibhbix TeJie^OHOB, KaK HaJIHHHe 
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AHCiuiea, noflxoAJmjero pa OToSpaacerora ynpaBJMioiiiHX HHCTpyKUHH h pe- 
3yjn>TaroB Kompojia sneicrpooBiTOBBix npnSopoB. 

PfeoSperaTejiBCKHft ypoBem. .naHHoro npejogiOTKemia TaioKe nonxBep- 
5KAaercH, HanpHMep tcm, hto b HCTOHHmce [9], oraiCBiBaiomeM cncreMy koh- 
tpojih napaMerpOB 3jieKTpo3HeprennecKHX o6T>eicTOB b TpyAHOAOCTyimcbix 
Mecrax (Ha bbicokobojibthbix h BpamaioiimxcH nacrax 3JieKrpoo6opyn;oBaHHa) 
He paccMaTpHBaerca HcnojiB30BaHHe jam stoh nejin Tene^OHHBix KaHanoB 
cotoboh cbjoh, a Hcnojn.30BaHHe CHTHajioB CHcreMBi GPS orpaHHHeHO 3a^a- 
Heft nojiyneHHa mctok BpeMemi h cnHxp0HH3auHH H3Mepemffl. 

IIpoivibiaiJieHHafl iipiiM chhmoci b 

npHMeHHMOCTB H3o6peTerora npeflnojiaraeT BbinojiHeraie no MeHtmeH 
Mepe oflHoro H3 AByx Tpe6oBaHHH k Mecry pa3MemeHHH ycTpoHCTBa Ha BJI: 

• OHO flOJDKHO HaXOflHTCa B 30He nOKpBITHfl X0T3 6BI OflHOH CHCTeMBi MO- 
6HJIBHOH TeJie<|)OHHOH CBH3H; 

• oho .hojdkho 6bitb flocTyrmo juul qzmoBpeMeHHoro npHfiMa CHraanoB no 
MeHBHien Mepe 3-x cnyTHHKOB rpynnnpoBKH GPS. 

B HacTomnee BpeMH nepBoe TpeooBamie BBmonHaeTca rnaBHBiM o6pa- 
30M b pa3BHTBix peraoHax c bbicokoh njiOTHOCTBK) nacejieHHH, a Bxopoe (6na- 
ro^apa SojitmoMy o6meMy nncjiy op6HTajiBHBix ofeeicroB rpynnHpoBKH 
GPS, paBHOMepHO pa3MemeHHBrx Ha opoirre BOKpyr 3eMjm) - npaKTHHecKH b 

JIK)60H TOHKe 3eMHOH nOBepXHOCTH. 

BBinojraeHHe nepBoro Tpe6oBaHHa fla&T bosmcokhoctb npHMeHHTB kbo- 
SpeTeHHe b nepBOM BapnaHTe ero peajm3anHH, Broporo — bo btopom BapnaH- 
xe. B o6ohx cnynaax o6ecneHHBaeTca TexHEraecKHH pe3yjibTar H3o6pereHHa - 

nOBBimeHHe Hafl&KHOCTH aBTOHOMHOrO 4>yHKHE[OHHpOBaHHS[ yCTpOHCTBa. 

C ApyroH cropoHBi BBi6op BapnaHTa pearnoauHH H3o6peTeHna mmsrc 
oripeAejiffTBCH 3K0H0MiraecKHMH coo6pa»ceHHaMH h npHopHTCTHOH 3aflaneH 

MOHHTOpHHTa COCTOHHHfl npOBOflOB BJI, 3aBHCflmeH, HanpHMep, OT HajfflHH« 
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rojiojieAOonacHBix ynacTKOB, chjili h HanpaBJieroiH rocnoaciByioimix BerpoB 
Ha Tpacce BJI, HarpyaeeHHOCTH jimhjhlh. 

TaKHM- 06pa30M 5 - B 3aBHCHMOCTH- OT- KOHKpeTHBIX- y CJIOBHH- ITpOXOTKfleHHJI- 

BJI npe^jiaraeMoe ycTpoHCTBO mokct 6bitb peajm30BaHo b ppyx ochobhbdc 
BapaaHTax, k2qkm>w H3 Koroptix npeflycMarpHBaer bo3mo3khoctb cooTBeTCT- 
Byiomero pa3BHTHa c AanBHefenHM noBLiineroieM Hafl&KHOcra h aBTOHOMHO- 

CTH 4>yHKEgHOHHpOBaHHH, eCJIH B MeCTe pa3MetqeHH5I yCTpOHCTBa BBinOJIHHKjr- 

cjl 06a BBnneyKa3aHHBix Tpe6oBaHaa. 
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OopMyjia H3o6peTeHH5i 

1. yCipOHCTBO flJW SHCTaHUHOHHOrO KOHTpOJW COCTOSHRff HpOBOfla B03AyiH- 

hoh- jihhhh- 3JxeKrponepeAa*ra v coA^p»camee Kopnycv CHaG^KCHHBiii- cpeACTBOM- 
KpenneHHH Ha npoBOAe jihhhh aneicrponepeAaHH, h pa3MemeHHLie b Kopnyce 

6JIOK IlHTaHHK H H3MCpHTCJIbHO-nCpCAaK)IE[EC5 MOflym>, H03B0JlSttOlI3pfi nOJT/- 

Ma-ra. CHPHauBi- cocroaraajk npoBOAa,. npeo6pa30BBiBaxK hx-r mr^pOBtie AaHH&ie 
h nepeAaBan> no Kanajiy cotoboh Tejie<J>orara o6mero nojn>30BaHHa. 

2. ycTpOHCTBO no n.l, b kotopom HSMepHTejiiHO-nepeaaioiipm Mo^yjib co- 
aep>KHT- 6jiOK-yiipaBJi€HEw y 6jiok noj^eHH^H-npeo6pa30BaHHii-CHrHaiioR co- 
ctohhhk npoBoaa, Gjiok npeABapmejiBHOH o6pa6onai nonyneHHon HH(^opMa- 
Ahh, HaKonjiemaji h xpaHemui AaHmix, 6jiok cb*3h h nepeAa^ia AaHHBix no 
KaHajiy cotoboh- xejie<J)OHHH o6mero nojiB30Bamia, npn-STOM- 6jiok npeABapH- 
Tejn>HOH o6pa6oxKH nonyHeHHOH HH^opMamra, HaKonjierara h xpaHemra AaH- 
HBix noAKmo^eH k Bxojty 6noKa cbh3el h nepeAa^H Aamn>ix no KaHajiy coto- 
boh Tejie<l)OHHH- o6mero nojn>30BaHHa h k- bmxoay 6jiOKa nojiyneHHa h npe- 
o6pa30BamM cnraajiOB cocto^hhh npOBoaa. 

3. YcTpoficTBO no n.l, b kotopom H3MepHTejitHO-nepeAaK)iLqaDS mo jsynh bm- 
nojmeH o bo3mo^choctbio npneMa cnraajiOB rjio6ajn>HOH cncreMBi no3muio- 
HnpOBaHiM n nojiy^eHHa no hhm AaHHBix o nono^emra npOBOAa b TpexMep- 
hoh cncrreMe KOOpAHH^T, 

4. YcxpoHCTBO no n.2 r B kotopom 6jiok nojiyqemia h npeo6pa30BamDi cnrHa- 
jiob coctoothh npoBOAa coAepacHT AaTHHK napaMeipoB TOKa b npoBOAe. 

5. YcTpOHCTBO no n.2, b kotopom 6jiok nojiyqenna h npeo6pa30BaHaa cHraa- 
jio* cocToaHHK-npoBOAa.coAep>KKr AaTRmcTeMnepaTypBi-npoBOAa^ 

6. ycrponcTBO no n.5, b kotopom . AaTqmc TeMneparypbi npoBOAa BCTpoeH b 
cpeACTBo Kpenjiemra KOpnyca Ha npoBOAe hhhhh 3JieioponepeAa*iH. 

7. YcTpoficTBO no n.2, b kotopom 6jiok cbjoh h nepeAann AaHHBix CHaSaceH 
cpeACTBaMH npneAia curHajiOB 3anpoca HH^opMaimH, ycrraHOBoqHBix im4>po- 
bbix AaHHBix h cpeAcraaMH 3anmTbi. ox HecaHKimoHnpOBaHHoro Aocryna. 
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8. YcrpoHCTBO no n.l b kotopom 6jiok mrraHRH BLinojmeH b BH#e aiacyMy- 
JMTopa. 

9. YcTpoHCTBO no n.8, b kotopom aiocyMyjiOTOp che6^k6h cpe^CTBOM no£3a- 
pflAKH ot TOKa jihhhh ajieKrponepeflaqH. 

10. YcTpoHCTBO no n.8, b kotopom aiacyMyjiaTop CHaGaceH cpeacrBOM noa- 
3apH#KH ot flonojnmTejttHO BBefleHHon cojmeHHofl 6arapen. 

1 1 . YcTpOHCTBa flJM- AHCTaHI^OHHOrO KOHTpOJW- COCTOtfHHJI- npOBOAa- B03- 

flynmoii jihhhh aneicrponepeAaHH, coAepacanjee Kopnyc, cHa6»eHHLiH cpeA- 
ctbom KpenneHHH Ha npoBOAe jihhhh 3JieKTponepeAa*Ea; h pa3Mememn>ie b 
Kopnyce 6jiok nirraHHH h H3MepOTejiLHO-nepeAaK)iijjra MOflyjn> 5 ho3bojihio- 
iahh npHHHMaTB CHTHajiw rjio6ajifcHOH chctcmbi no3HitHOHHpOBaroM, onpe- 
ttensrrh- no- hhm. nojio>KeHHe MOffynx- b TpexM£pHoii CHcxeMe- KOOpAHHar n ne- 
pe^aBaxB nojiyneHHtie AaHHBie o KOOpAHHarax Ha nymcr c6opa H3MepHrejn>- 

HOH HH(J)OpM aU[HH . 

12. ycrpoficTBO' no n> 11.,. b kotopom H3Mepm^ejn>H0^nepeaaionpifi mo^jib. 
coAepaarr 6jiok ynpaBJiemra, 6jiok nojiyneHHH h npeo6pa30BaHEW CHraajiOB 
coctojihh* npoBO^a, CHa6>KeHHBifi noAKJUO^eHHLiM k ero Bhixojsy npneMHH- 
kom CHraajiOB- rjio6ajn>HOH cHcreMBi. no3HEtHOHHpOBaHHH, 6jiok npezsBapn- 
xenbHOH o6pa6oTKH nojiyneHHOH HH^opMaunn, HaKoroicinifl h xpaHemw aan- 
hlix, 6jiok cbh3h h nepeAa*iH ^aHmix, npn 3tom 6jiok npeABapHTejibHOH 06- 
pa6onoi nojiyneHHOH HHcjpopMaipra,- HaKonjiemra h. xpaHerara - jxbmhmk • noA~ 
KjnoneH k Bbixoay 6noKa nojiynemra h npeo6pa30BaHHa CHTHanoB coctohhhh 
npoBOAa h k Bxo^y 6jiOKa CBH3H h nepeAara jxbhhbix. 

13. YcTpoHCTBO no nil,, b^kotopom. H3MepHTejn>HO-nepeaaroniHH mojd^jib- 
BsmojiHCH c B03MoaeHocTbio nepeAa^H aaHHBix no KaHany cotoboh Tene^o- 
hhh o6mero noji£30BaHHa. 

14. YcrrpOHCTBO no n. 12*- b. kotopom 6jiok nojiynernDL h npeo6pa30Barara 
CHTHajiOB coctohhhk npoBOAa coAep>KHT aaTqrac napaMerpoB TOKa b npoBOAe, 
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15. ycrpoficTBO no n.12, b kotopom 6jiok nojiysemia h npeo6pa30BaHiw 
CHTH3JI0B cocroaima npOBOAa coflepaeHT aaronc TeMneparypH npoBo^a- 

1 6. YcTpoHCTBO no n. 1 5, b kotopom AaTqmc TeMnepaiypw npoBOZja bctpoch 
b cpeacxBO Kpennemw Kopnyca Ha npoBoae jihhhh sneKxponepeAa^H. 

17. YcrpoHCTBO no n.ll, b kotopom 6jiok cbh3h h nepeaaqn flamn>ix cHa6- 
»ceH cpejoiCTBaMH npneivia CHraajiOB 3anpoca HH^opMamm, ycTaHOBOHHLix 
cpa^pOBLix^aHHBiXH cpeaciBaMH 3amjnM or HecaHKDCHOHnpoBaHHoro aociyna*- 

18. ycTpoficTBO no n. 11, b kotopom 6jiok mrrainra BBmojmeH b BHfle 
aKKyMyjwropa. 

19. YcTpoHCTBO no n.18, b kotopom aKKyMyjiHTop CHaSaceH cpeflCTBOM nofl- 
3ap^moi or TOKa jihhjkh 3JieKrponepe,naqH. 

20. YcTpoHCTBo no n.18, b kotopom aiacyMyjMTop CHa6aceH cpe^crBOM nofl- 
3ap^mKn ot AonoraHTenbHo BBeaeHHofi cojraeMHOH 6aTapeR, 
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